The present invention relates to a semiconductor device and a method of manufacturing 
the same. Specifically, in the present invention, an SiOxNy : H film is formed with the same 
pattern as an offset insulating film also serving as an antireflection coating on a word line of a 
SRAM, a gate electrode of a MOS transistor and the like. Here, on the basis of a variation 
pattern of a standing wave effect of the SiOxNy : H film determined by a pair of a thickness d 
and an optical constant k under the condition of an optical constant n being constant, the 
thickness d is selected to be bigger and the optical constant k is selected to be smaller than a 
conventional selected value within the range where the standing wave effect can be controlled 
within a constant value. 
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SRAM(09-hWMOS h^>^X^C0 
tLTS i O x N y : H R £(§)-/ *9 — >K TW*-T 
3t^3t»k(DafC < fcy^4S i Ox N y : HKDJfi 

fcawiiastte/**— stasia**— siis 
i* s 77X7 c v Dfilci^«**xr*&4 s i h„ t 



3Q0 



n=2. 0 




0. 5 



ws 1 xmtcmzffiBm&oys&uw-ts 



1 

So 

[&#^2] «&EEI«/<* — >JbW'J->'J=i>IB, ~> 
y-*-f KR^LOi^'J-*^ Ki£J:iJfc:&e!*Bl£ff 

[t&#JS3] mJES i Ox N y : HBSl*. ^(Dsfe^Jt 

-T. ) ^O. 1 5£lTl*&*m*a2Eti04UI»*£ 

So 

[ffi#4l4] «fEBfi/<$->liMOS h^>v>X* 

>vx^ov-x/ ku-t i/fStto&JMo^rcSBS 

tli^JS 5 ] wlCK«/<^ - >6*Bf*BSIIB**5t^«I 

tzmm.2*hTUz>m#i% i Ei£co¥3»{*gSo 

iiLTS iOxNy : H|g ^fiJc^-T * §£ 2 II £ „ 
IjiJES i O x N y : H^JifC^^- h UvX h - — > 

mJSB^^- KUvX h • A^->^^tLs BfJBBS i 

OxNy : HBIJ3 * t^«IES«««IB t *X -y^></L 
[|S^3S7] mrESS2XHT?l*. SiOxNy :H| 

*sa (n P k) £m&d&mmL&z>mm*kft$:&m 

ITS i Ox Ny : H IM£;fiJfcHl"3~ £ f|3fclS 6 EtStD^aS 

fc«dicnEWb/<^-vrticffljii!W(c?Hn*saafta 

[|g#^9] mJES i Ox Ny : H jgCDtfcfgl* S i H 
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El«K*f*l*^«>*ArJ3L^fc5fc«a (n, k) CDS 

je 7 Etta>¥*tt£aa>9t&*£. 

1 O ] 33E& 2 XgT?(*. S i O x N y : H 

Roman (fc/fu n »Mts«aa«r^o)ftan 

ki*tts&fflaft¥co£attftaT?&*. ) tmm 

domft-stttz* y***3efiiftaft!R<D»b/<^— > 
K»b/<^— xcfei^stftsft^imos/JMbfia 

k(Dft'hfi«aiRL, ^*i&*^3e» (n, k) tmm 

d £ajSL»4J*Kftf*£SJELTS i O x N y : HBH 

1 1 ] IjiJES i O x N y : H^CDfiScRfiS i 
HU tN 2 0<ttD;1^*JX£ffiL^C VDfZj; y |f IV 

HfrEJ«i«ftf*f*^«>*«>ri3t^fc**s» (n, k) co 

#Jgl oE4K(0^«t«:SS<D«j£^. 

20 [a** i 2 ] tfrEffi; i xin?i*. mfEststmR t 

i^iL, H&E^Xg-CttfllES i O x N y : Hi 

a. S iOxNy : HB$11btii«fl6efi(0i|i« 

[R#Jg1 4] mummt LTy>Jn>llfi^L\ 

WESe4iar*ljilgBK»/^->tLTMos h^>v? 

30 *$<Df- ^nmzmtii^tz&i. 

twe^— h«aa>«aai±fcB6«tt:e*y^-6-9-^ 

«*©±B5f::£RR£]»JBr4X«£* 

Xgi £«$R*£6ERa>¥«f*Saa>Ra*&. 
[R#*1 5] m)Em4X^T*fIEK^/<^->^RFf 

IfrEEIR/*^ — ><0«aiffi±fc«a(tK < *:y^-5-9--r K 

eB»^wiwjKfiR-r*xa4t*«4ss*j«6Ett(D*» 

[OOOI] 

tSiOxNy : HmZtim LtWtt:81J3J: U^CD 

5iig^;ifc^L. «f=*^sak©fiis<b$ai:. 

50 Klfe^^t LT^^>gJgC7)^f5^5t^Lfcti^rct 
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+#fcfi*tR*Jt3tt*£3*-rs i Ox Ny : Hi|tO*^S5 
[O O O 2] 

■T * v * ©fi'Mox^-s* 4> £3fc«e'h $ tit t ^ 

6MDR AMCDJg/h*0X-*;£[*&)O. 5 ^ mTf&*A^ 
^tft(D6 4MDRAMt*liO. 3 5 a* mfcl"T\ 2fe*7t£ 
ft<D2 56MDRAMtl*0. 2 5 *i mJaTfC$|/h $ tl 

*£^£*t-ci*a. c<DmflHbgt*« ^x?-/\°£— > 

SLTl^o O. 35/<m~0. 2 5 ^ m ("T-f— ^ ■ 
^P>) £ ^XCDiDXTM*. K r FX+*>7 • U 
—1f3fe («fi2 4 8nm) ^CQiS3m*356<#^£ 

[0003] LA^U x**>"* • U— +fytO)& oUm& 
*£ffli>*:?a-t?XT*[i. /\U-: >3 >*>£&ilfc3MI:: 
<fc£=i> h^X h^ftfiUft0{STft<B$tw£;h.&. 

y&£<DWftD£B£fiW<tt£Sft^fcy* %?£L 

TttsKi?ffl7* hU^X h ■ — >fcfcl+* < tf*UD 
*^6<ftlf €>*t4. — 7t hUv 

[0004] *^S/\U— ->3>*»»*a«£«#3 

[0 0 0 5] *HBil»A(*5tf=* CC0J5#tK&ltH<t LT 
S i OxNy : H (»»b*>'Ja» i^lUt^ 
S i O x N y : H^l*. C V D (C<t &j£|gB$4>;*J X 

*ltflioT3fc^56!tt (n, k) (WfU ntt^e^f 

K*fi*-e?4i:^0 > 'J 9 h«LTl^. t*fc. x 

S i O x N y : HJKlCtt^^fe»|#3&<#-fr &*lTt^*. 
[0006] JiSBS i O x N y : HJB£fe£ft£<Dtm 
Bfl>-tt?SStWJl:iei:LrfflL^**<D3fc^a (n, 
k ) (DfijS'lb;fr;£/COlvTI*, SfcfZS P I E ffl 1 9 2 7 

(Optical/Laser Microl ithography VI) 1 993^, 
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(1) fftou^x HfiJ5i:ffS<0SStl»Jtffi<D 
Ki5da)T-ettsitR&Jti«03fe^«a (n, k) <omt 

(2) ;*fc. fl6©«a<DUi5X HBWcot^tl^fifirz 

&5*££t (n, k) £#<S6£ 0 ffe<D»^4J5itWitK(0 
m(5dfroi>r=fei-tiE (1) - (3) CD^Qtrx£JH;;fc 

10 5Mfef* (n. k, d) ^^Cti<t^l) 0 

cooo7] 3£aaaa»ttKffdfci6i:rs<fr-6 : t,<D 
x*&y. ^-cos/h^A^d = a/2 n ct/fu xizmtt 
&«) 0>nN9-c&*i&£:«>» «b& (n, k, d) a>te 

fly SiOxNy : Hj£|£ «v 

B#CDC VDrcfctf^XJU— h^ s CCO^AV<^ — ~ J 

3 O n mml^rc^^^tt^ C £ o fco 
[O O O 8] 

BMV'Jif-f Kit : Self Aligned Si I icidat ion) & 

I*. »»-r44»BK»/<5i— XDEiaiax^— xic-hH 

h • 7^— ;u ■ ^□-bxrcfct\x:faiB'&t)-fr(7)fc*><D^*- 
hvx^±cDS:tf^— ^>W5i^4tft, lsi (7) 
30 -x-»f-<> - ,pu— ;ui<o. 2 SMmm&otttttfcfctvclS 

- > t Ji t & &m? Z tz <*> tz& 4> BKIR/< 5» - > 

•fe-y h^jt^(7>m/5)c««^Lrtt. S^. S i Ox (Eft 
[0 0 0 9] V-*)-** KttfB^tt. fe-Smit^^ 

40 tin*sMit*»aLfciic7--;u*fft\ -tsa 

^tt^MOS h J 7>^X^OV — X/KU^>ffl«<7) 

htsm^Ti-rc*— 5 * =i>^^ \-&mf£T*> 

$*l*o cco(^co^a-t?xt(*. ^— kto<d/^^— — 
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-fr-f KB£ff2dt-f 

[0010] fcfiu. &mm<DJx.it(Dft^tf~> i )^>m 

[0 0 1 1] tc^)t\ ±2fl)J:9ft*7t9 hfelM 
&WLrttz&&'*5-^±VS iOxNy : H]g£KltK& 

-c&*s i o xm<D-tmm&>z>iM*Tmmzs \ o x n 

WS i xR n 

S i O x N y : HJ5ttEfilt§H n 

hS i OxH n 

7* h n 
CCD^fgfil^lCOl^T K r F i^>^ ■ +f5fc ( A = 
2 4 8nm) ^rffll^T 7 h'J V >^ 37 -f £rfTofci£c3 

co^aafesam^. (b) ^/c^-To cosi*. *z>iiv 
hs i oxig<Di£V0>^rctt-r*mtt u^o^ 

I*, (c) SfCTfx^tt^J: ^fc. 7tH/vXhiOi 

/wfc*. suitr*, (b> m& tji^otzmm 

1 . 6 n m) t?&£o 

Cooi4] ca)<fc^lc. s£fiifta&!Ri*3i-:7-tr<y i 

OxK5 3©i»i5fC*SLr**< Wb-T-6©T% SIS 

tt&l*. hS i Ox^<O^J5(D®f*9t$-te£ 

rfi|Ji$-l±*^A<fc4. L6^LS«-ei*. CVDI:«ty 
JfcJ8LfcJ»d(M-:7-tr'y hs i o x m(Dmm<D&l*l&3— 

til*. ± 5 S i O x N y : HJEItWfihlg 

<7)Mf5*$j-t£i*. ^ni^bic^^o — iftrzs 

lc^<. Wc^X-7CVDT?SStl»itie*fiRK-r4ii 
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[OO 1 2] 01 4 1*. 5»>^Xf> ■ K (W 

Six) K_t|CS iOxNy :Hl t7t'VhS iO 

10 1 7t 7 h S i O x iff)il?tS!Hc <t y »1 
*<»bT4tt*£*-r*<0-C&*. «\ JiG^BOH^ 

I* (a) SlC^^tt^^ ^fC. WS i xi5 1 (D_tfC^ 
152 9 n m<DS i O x N y : H SltR^ih^ 5 2. 

8 40nm(D7thl/V^KIi (PR) 5 4 £JB&IIB 

Lfctcor-^^o *n<D5fe»ai*. ttT©tfcyt'fe 







[0 0 13] 












1 . 


9 3, 


k = 2. 


7 3 


2. 


1 2, 


k = O . 


5 4 


1 . 


5 2, 


k =0 




1 . 


8 O, 


k = O. 


0 1 



mt<m^T Ltii^tftm s i o x n y : h 

"Oft*. 

[001 5] ccDcfc^tc w*tzmmo)*x*—&&lrt 

hS iOx^53<tS iOxNy : HJSStfifc 
30 itil5 2<tA**SB£*t*£. ££&3am<o;F3c3£<b^@ 
36<B-r/=*>. C<DJ;?tt£Bin$<Dftft(*^$/£t*& 

IHKDVU-fr-f K4bJRlCSBajh-r4«jft36^. JMHbLfc 

ti^*:*-:?* *v ht&tiifioififftt. fJ£E<o < 3 O n 
40 (*(7)^®^^^ffl_bPp1Sa)^l^JSrc|qi^^n^^ 

[O0 16] ZCDcfc^f^. ft&<D*?-\ZV ^mmmiZ-D 

t^Tt*. Simiti^ CD £B0I&T* litf ffi L Ic < l>C<t 

e-fb^Eiyfct^L^fcMia&ft. **w*jb\&**ra 

B£#*U *<D^MfctSii*¥^*£SSfc<fcU:^(D3* 
it $S #fT 4 C t & 1 ^ £ t Z> 0 
[0 0 1 7] 

50 sja-r*fc*)f^ti3!5$*i*ta)r*&s. *-r, ^%^co 
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£*Tf i O x N y : H|gMff2f3c £ ttT tai> tff)t^ 

tzmfe£tlZ>i><DVltU < > WS i x&, MoS i x 
g. T i S i xm. N i S i x|£4E. fi£3fe4**KD*>»J-0- 

[OO 1 8] £C*T% *«We«IS3!tt4S i Ox N 
y : Hill*. SitWrihBtLT(D«fiE**-r-*-<?. * 

£#^A<&*.> *<Dtz#>. S i O x N y : H^g£-tD5fc 

&£^f„ ) £o. 1 sisiTrcsK-r^c^^f^a 

#RBLttfi<&&2-?&. SiOxNy: H©fCj3lvC3(£ 
^3£&k£/h£<aS^f ffifiKWfcfiS i 

4xS£i£T£i±&C£££ltfc-f * 0 SiOxNy:Hi 
<D«^ 5M*J£»k^0. 1 5(D$M*gT*[*x^ 1 <t-f * 

[0 0 19] — >A<MOS 

iMOS h^>*?x5»(0V— X/ Kl/'OM© 

4IIE«/^- >R3H:=-hB£IA<0=i>$? htf^gBS 
^ tfj f c ff£ j£ £ *t T l 1 * T & I \, 
[0 0 2 0] -7^ *&H0#a{*SB<D»&*&(*. 

i O x N y : H^^fiK^T^^ 2 Igt . HUES i O x 
N y : Hm±tZZ>* h UvX h - — 
3Xfg<t. mJfiE^*- hUvT. h - 

u Hfisas i o x n y : h &tiivxmtt&& t & 

[ O O 2 1 ] *56WCtt, -tSBS i O x N y : H^CO^t 
^S8fWm^fc*V> hi^. S i Ox Ny : Hi© 

3te^3£» (n, k) te^vmm d&&mit~? z>tzih\z& 

-r^^btt^^li. n, k, dfC(^B#fCfe^/j:£Sl(jI£ 
ftA LTzi > t°^L — ^ - ~>5 ->3 >lc<fc y 
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[00 2 2] LA^U Ctt^S©©/^-*— £(7)^*>U 

?A s 7>-$^^bt:i:^t^^ C<DB^ IS 
ffd £-£<t LTpfc^Sfe <n. k) ^t^.H 

^» n £@5£ Lf=*frT-CH43te^S» k <t 115 d £ 
HbJt^^t'^^o C*ttt* S i O x N y : Hm<0 
3t¥5E» (n, k) **HWfc*3E-r4H^SStl»Jh 

* n » k S * < »b L £ I ^ 

[o o 2 3] ^c-eHnEm2Xgr*ii. s i o x n y : 

HlK©ft¥J£»n£-E£Lfc*f*T-C. ^SSkt 
BJ5d(D«^d*3-l±l=J: y***«EMH)S<D»b/<* 
tt»b/** — >*»&£&ffi»lB£i9r£L''< 
JUSTFlCfflM L*#*#3^3& k t mm d Wffl^L, 

C3h,&3te^s» <n, k) tmmd&m&tLm&mmsk 

20 f*£&£LTS i Ox N y : Hi^fi£it4C5:A<t^ 
[0024] CCT% BfJffi^i5d(±. cn^-tfPAM^ig 

ttttaiS0>«E'Mb€Ma> o *>* z mm una) WMtmm 

t LT+^S i O x N y : HK(DIBIJ?4«W«•C#3t^t^ 
*5cfc^, CCO$I^tTr(*k(7)fiIA<^;^<. O. 1 5 

[O O 2 5] ^^^^l^^4. n, k, d £^3^ iSJO)* 

ffittiftxtii<D«i'JMbiii«*^iL*KI5d Sl>toiB« 

Bl*lfc|ips.»*3t^3tak<D«/hfflta«U. -n<b5t 
W» (n, k) «t^d^^fi£L^^>^^^S9[^ 
LTtatV O^y C(D^;iTM*, fc^>— ^£0n(0fil(c 

wuTfeSKiid^awLfctt. ^*jgtt^/5d z-mt 

T*^^C<tlCj;ys iOxNy : HiOiS^S i O x 

(0 0 2 6] <!: C^t*. ^^^fcfct^^S i O x N y : 
HfgCDfifcK*. SiH 4 d: Nj. O t (OM^iST. ^fflL>^> 

cvd, $?£L<l*^X^cvDf::<fcyfT^;:<tA<i? 

50 ^FfT^PtSffi^X-^C VD^g, ECR77X7CVD 
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^^8-9 7 4 2 5 



9 

7CVDSfi^itf§Cti<T'?^ 0 &tz. -tSBS iO 
(n, k) $^b^^Cti<t'|^ C^/cAlCl*. 

t££#a6rfci+i;rai\> 
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RF/\ 4 9- 

umeb 

0 1^^, *^£38n letter &^5£&k<D:fr6<. 

s i h„ om,&iti^-&T%mwte.buzz>friz*2 

fr&t. Si, O, N, H(D4fiS(D7C^<^^^N<t H 
l*JzBB^Stt<Of&»^^ySlt^t^ S i toii^? 
<^S£&i*ri^„ l^fc fcfc^s i h„ yu s O 
= o. 6coi&^r*i*s i to<DmtfLtt&mi.<uv <s 

1 O x N y : H (Offidtxt^r x = 1 tUZ><, ) „ CM 

S i O x N y : H^CDMSf*. JS&J^S i H,/ 
N 2 O < O . 6(0^t'liO'J^fi^^tS iOxi 
<Z>$fifi£l::i6^ < Hfc&tS i H„ /N r o>o. 6 
<D$ll£-ei*S i 'J-J/ft^io S i /N r 0=0. 

El i «fcy;b^*. o^y. *^icfchts i ox n 

y : H^CD^SE&kJttlCO. 1 5 jaT<t*a^£<7> 

[0 0 2 9] fcfc, C<O«fcofc3SSht0E^t4(DKfc*nr- 

i H« /N, Og^#X0t$£:2l£#^<D:tfX£JfJ(^£ 
d<fcAtf$GEr&£j£>^ S iOxNy : H (Dt 

fflivct Biter* CtDlS^ICt. (n, 
k) <D35SitttffttS^«)*Ar*5< Ctfc<fcy % ft* 

[0 0 3 0] -Laa)«fe^ttlS«**X<D3SaW!»*fTiL 
I** BfrEKI9*t»lSA<5KU*>U=i>IK. VU^KKt 
L < tesK'JlM KKA^^*«^(CS iOxNy :H| 

[0031] iOxNy : Hf^l*, 



* [0 0 2 7] ca>tttStfc©-r— * 01^0:021: 

24 8nml:fclti3fe^3S(OS i H, 
/ N j. 03SfitMfc??tt* 0 2 (*S i Ox N y : 
^-$§f«(0S i H, /N, 03SSitte#t±£-?-H*-*;tx3R 
To S i O x N y : HK©J*IS$M*I*&T<D£: *5 y 

* [0 O 2 8] 

(r^-f K • 7jux*±3i, isp-sooo) 
5 -r>^ 

50 s c cm (SHE) 

25, 33, 40, 50, 67, 100 SCCM 

3 6 o °c 

190 W(13. 56 MHz) 

3 3 2.5 Pa 

5 n 

400 mils ($6 1 c m) 

20 ^CSS i Ox N y : HK£»tU IftlKWBEJ fil-h $ 
fcrfr5-*A«-C£*. 

[00 3 2] *%aa>¥a{*&B0>w&;&&-e(** fisa 
St££ Lr*>'J=i>gtg£ffll\ imc*4xe*i»iwriaE 
— ><t Lr MO S h7>vX^(DV- h«££ff£ 

K**Bi-r4xat. T--^sfforK*«ffii:iHrffi 
30 y-9--r hVB£Bj&-r&xji££»«c£(::<fcy* v-x 

[00 3 3] fcte. Jiga^smt*. ^y =i>^*m<tj£ 
tSLrvuif-r K*»fiRL«*^«fcr«ja$n-5t.<o 

■C&y, A^fcMt Lrf*fc£iLlf T i, Co, w, 
Ni, Pt, 2 r, V, Ta. Cr, Mo, Fe, Pb 

[0034] ^fc. wrEm4xaT?ffiiEEj»/^— 

40 Br5EtWIB?E*5l^rtta»l«Lfc«. nfJESBIS/^ — >0> 

xa*ts wi*-r*ttE«/«^— >fajfctBKiaa)=i>^ 

[O O 3 5] 

[f*ffl] *»wri*. tt**yjE#R&itK«fcLr»is2F 

tltt^S iOxNy : Hi^$@t% L A* fc * ? -fe V 

h$&itp<t Lrt+»<f«te*sfcL»*i5$fc^(a-r 
*a>r. e«/«^— >±ica«<Da?BiB£aB-r*c*t 
50 *r<o*afc£Sfcy* y v^^^-r 
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ESiOxNy : H R £ X^T C V D &*i 
<£><> £Z>tZ. LDDliit^Wr^MOS 

[0036] *»wei**fc. a&a&ffrT-ewid*® 

$LtS i OxNy : HR<D5fc¥£$ k £ ^»-< < /Jx£ 
C^fillZg^-r^C^IZj: StSiOxNy : H^Olgi 

J5d(D&fcllSfcie*£W)fc)L. gt*£>:£®fa££^ffl-t 

3Lm<Dmi^mmtzm?L2> ^ tt<T~z z> 0 ^<ds • ox 
Ny : Hmotas. 3 o n mm&<nmi^mmzT &mto 

CttcflO*.. SiOxNy : HWOS i RJ-tZtt-f 

WS i x^ n 
S i O x N y : Hlg n 
h UvX n 
^-^^b^. S i O x N y : H^0>*^3£& k fc^tfEIJS 

*££ifc#)m<D^b/\ 0 £->£. (b) HICiM". C<0 

%^T^^^nTL>^ 0 ££&8lSlO&/HbfiSi3l*c: 
O^-Cliift 5 9 n m(DJS&Tr5i*L>&i^ ( b ) EllCfcfclBt 

B-t? p o>:^ » r 2 » g $ -eatt'Mbftttftts* $ *t 
■easy. c*L&si«B«fl)*'Dffi« <k, d) a (k- 

0. 60, d = 29. O) (k =0. 34, d = 

9 2.5) T'&^o 

[0043] ::t«^bii &&&%im<Dmm%im: 

ca)t#<D*^3ESSk =0. 3 4^IfiEL*|4 
tUZ>„ ^tz. ^<OtZ<DS i O x N y : Hm2<DEk=f 

mfcit, m&o>m2 & y s • o^o, r N f0 : H r7 . 



(7) W8-97425 
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* [0 0 3 7] ^SS^fCfcl^T. S i O x N y : H^tf>3fc 
<n, k) CPfll&H** CVDrc*5l**l3cK#X<D 

[O O 3 8] 

[003 9] gfefiSfll 1 
*Sfclfc«l** 2*(D r 7 — KlftCDra-es R AMCDtf? hffi 

hfcBi-r^t(or*fcy. (w) -sKy-*^ 

KKA^fc* 1 ? — Ktt-hfzS i O x N y : Hjg£J£StCfr 

[0 0 4 O] ^ftfiMT?!** S i Ox Ny : H^(*^ > 
• ->VU-*f K (WS i x) K-blciSt|«$;h,*a> 
T% COWS i x^J:-CJK^it^^^^L. 

20 A«e>sMrr*. 

[0O4 1] ^©V5a-L/V3 >T?ffll^tJ->:^U ■ 
^x/\fc$\ 03O (a) EK-^$tt4 & ^f". WS i x 
$M 1 -tfCS iOxNy :H|2t7th U-^X h (P 
R) ^3A<IH^Sie?ttfc4i(7)T'fe4o tE0)248n 





* 


tO O 4 2] 


1 - 


9 3, 


k = 2. 7 3 


2. 


1 o. 


k = of^, d = rT^ 


1 . 


5 2, 


k=0, d = 8 4 0 n m 




30 





-a>3ffiR£tt, tt3fca«$nTt^fcKa>ttJiRj:y toy ? 

[0 0 4 4] lUJiCOcfc ^(CLT S i OxNy : H^(D?fe 

i Ox N y : H^^S RAM(7)r7~ K»ifC©fiRLre 

m 4 I % L m 7 L U b< t> Kflt 4 0 

[0 0 4 5] ^"T. ^A^xVU&^SRT-^fll^fTofc 
40 S i Still 1 0>«BT£Sftl*lbU H^^8nm0>r-h 

^^b^i 2^ff$fieL/--„ C(D«ftlft^bl*. fcaiiH, / 

^fr^Ctf'cfc y^^cT^^o ^L^T. ^70nm 

cot^^i^^tK y y =i >^ 1 3 1 mmtfo 1 o n mow 
Ltz 0 cct% ±sews i xiuii, wf, ys \ c 
z^fcfcyjaiKLfco *fc, -bKT««s«5K'j->y3 

>K1 3(*, S i /PH, ig^**X^fflL^, 550 
50 °CT*i&ffC VD^otfifciLtn + 



(8) 



^^^8 - 9 7 4 2 5 
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-h&CDWS i xRl 4<DC VDB^CD^^f^cfc 
y IgSftfltfi: £ it * C t \Z & IJ ffm L fc 0 

[oo46] cco-tfr^^Xvc VDfc^ 

159 2. 5 n mCOS i O x N y : 1 6 ^lftSI^-fr 
[0047] 

S i H„ 3£S 5 0 SCCM (U^) 

N z 50 SCCM 

titm^m. 3 e o t 

RF/N^- 190 W(13. 56 MHz) 

EE ^3 3 3 2.5 Pa 

mmftm i 2 

S&fp13i& 4 O O m i I s ($11 c m) 

_LES iOxNy :H|16 (D±ICl/yX h - 
9 — >1 7^ff^BJ£Lfco COUvX h ■ /\°^ — > 1 7 

3!. f8$££WKR-PT 1 ) «tK r F X^r - U— tf 
- V/<£JHlvC»l*Lfc*«. -tSBS iOxNy :H 

fgti Gom.mto±tomz*.i>) s iig«>Tffi£cD£i^m*3 

cfc tfff*tt Ho TJfctfc 2 *tfc„ 
[0 O 4 8] Mz % JtEU^X h - — > 1 7 

LT±82S iOxNy :H|16, ±EWS i xjg 

14, Jb&Fflfflsdtttf'J e/'J3>ii 3«*tti*; 
^^a&^X^ • iyf>^itc i , /o, £ 

l\, CCOXy^V^flcJ: 1 SiOxNy : H|g 1 6 ti< 

(DO— KIS 1 5 0tM(*ttO. 5 5/irru SUHX^— 
Xli&lO. 7^mT'fe^)o 04lCli. CC$t'(D^D-b 

tO O 4 9] ->>-y£fTO-C_tffiUi?X h • 

/<5f — > 1 7 £(5fc£L. -tES i O x N y : H8M 16^ 

ttfi* fci^*>inai*^-2 0 k e V. K— 
XS6 x i o f */cm* <t Lfco ISl^T. g**0):£®f:: 
«ffiCVD3*fC«fcyEJM*M 50nm(DS i OxM 

y s ±SE9— KtS 1 5fc<ttFS iOxNy : Hil6(D 

mmm±izv^ ko*- ;h 8£rai*Lfc. en 

t>+f^ K^*— ;H 8iSiOxNy :H|1 6<t^7 
X^LTAs' ©SiBS-f^^aA (^*>AD&x* 
;U^r- 2 O k e V, K-XS 3 * 1 O "/cm* ) £tT 
t\ ^bfC1 0 5 0°C, 10f*R3(DRTA (^tf*vK- 

+f— ■ T-— ;u) ^'ri^T^mfy (As) £SStt<fc 
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LDDMm^V-X/KH'^1 9^ 
ff2fi£Lfc 0 B 5 fete. CCSt^^P-tx^TLfctt 

[0050] <*fZ. TEOS (f h7Xh+vy7» 
^l^iH^Xt LfcSSECVD^frtV IBIISft] 8 O n mtf) 

L*Ui*X h • — >£JMtU -^7X<7iLrJ: 

ass i oxsra*feiwK2 0£s*tei^>^*c£ 
n<*:y. E»rax^— x*y*i£i\iaQa«^-r<&=i> 

10 h * *-^U2 1 £F*F$.Ltz 0 C(Oi^f>^ fc 

<t X-tt^y* hD>R I EgS<tCF„ /O, 
^ffl^Tfrofco Ut$, -tES i0xfln%||i2 0(0 
X-z^V^teTt&CDS i O x N y : Hfl 1 G^V^ K*t? 

T% £*Wf::zi> ha— ;u • x*y^>^ (^l?^co^co 
x«y^></) fcfeyfr^n*. fcffU /« 
-I'yfV^It^y, CCOtc^fCJiES iOxN 

y : Hii 6 ©i v e?»-cii»Tfl)iaa y a<± i: r ^ 

20 [005 1] C(£>&tes t7^S!i§;Mfflt^S 

1 1 0£S<oeft;ft4blg$l&£U «ECVDfcj:y^ 

LTJ^fi!t^4x/i: S R A Mfcfcl^TIi^ SiOxN 
y : HJBM GOWtEtZ&V^ 1- Ktft 1 5 (7)^t;4^Jg. 

X^TX/fCck ^SiOxNy :H|16 CDX ^ ^ffllfC 

S I fa)^3sy^±l:T^*c^^>^ ^ cocD. *^^r-(*c(7)P 
*t4ctfc*ytt»i43&<iRi±Lrt^fc*). co)K*y 

[OO 5 2] ^^2 

-tSSS i Ox Ny : 1 

(D. *«»kiDfi* < *:y— B«<|ft3tLrBMai«*S 

2 2 <t£Df B ia)*fe^tt^^*)tcS R AM^^CDSSit^D-tr 
40 XfCOL>TlttB^-r^ 0 

[0053] **JS«-Ctt*-r» S i O x N y : H^CO 

r. ^^ato^/JMb^(i^6 2 n mffl»|-e3R*Lr 

*'Mffl£#*>T*.*o fc<t^(#, Hlfd = 2 20nml: 

JUotjltwak^t^i, k = o. 2o^ti&r- 
50 Z^\zk&%l<P£l*:Z>?jfatzfe-oTfrZ>£. k=0. 1 



(9) 



ttmW- 8-9 7 4 2 5 
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fC. S i OxmT~l*3t¥m$lk=0. 1 Sftifi-CttJttt 
0%gSl:l|LtLj9o 
[0054] CC7>£^<D*^££&k =0. 1 5£iffi£L 
iiSiH, /N^ OaftStt^ljfjajCDl] 1 j&Mb#<fc£ 

it. O. 6 tUZ> 0 C<D££(DS i O x N y : H 



16 



[O 0 5 5] tt-ta> < fc J 5lzLr*^5i*fcJ:tfliaW«* 
a^^HfcS i O x N y : Hill*. — LT*<D«fc 5 

[0 O 5 6] 

5 i H„ 50 SCCM (@^) 
N, 03SS 8 3 SCCM 
fltmimfg. 3 6 O °C 

RFn'9- 190 W(13. 56 MHz) 

ffi^l 3 3 2.5 Pa 

m^B^r^ 28 » 

4 O O mils ($6 1 c m) 
C(DS iOxNy : Hil 6 £^fi£0>) 1 SRA 

— Kill 1 5 £ fcf «j h^?lttJLm®2 2CDPili(D 

[O O 5 7] gfefiSfl)3 
ISfifcfcl 1 &<*:lJ^atefcl2Tfl*. SiOxNy :H|ff)T 

ife£T i S i x^£ Lfc*A©3fc««*3J:tflBJ5a>* 
[0058] **Jfiffl-ei**-T. S i O x N y : H^CO 

v3>^ffofc 0 teu t i s i xmoyit^m&it. 

n = 0. 717, k = 1. 8 7 8tLfco <Sf ^i9l; 

6 2 n mMMX-mtlX L>&„ CCt', iJ$d = 2 1 O n 
mf::SttoTA^E»k©mt$**i:. k=0. 2 2 ft 

ot, n = 2. 0, k = 0 . 15, d = 2 1 0 n mCD S 



i OxNy : H^£ fiJc^"T £ C <t tz <fc tj . T i S i x £ 

[0059] gfefiSfrU 
-bV K*fe*lll<t UTS i Ox N y : HK*«fl*J*$*U ^ 

ot*-y-**f K • ^o-trxfc^&vy-tr-r kba<v— x/ 

*5<tu:^-<D£ii£:?D-tzxfcoi^T. Bioftl^LH 

[0060] g="*\ f A L O C O S SIC J: y tR^litfl 
1*3 2jWMt$*tfcS i &K3 1 rcOlvC/t£x.(£8 5 

o°ct/UDi/xz vomt&fjiK tom^te&mm 

KJ?$#J8 nmOf— hmtmz 3 £ff2fi£Lfc 0 
T. iJ?J«)7Onm(0n + StH'J V 'J H >I3 4 
£j7Onm0)WS i x IB 3 5 (DfII§f*Tr&£ W/K'J 

[006 1] $&fc. C(D-b(c^^X^C VDfcJ: y^ 
f?9 2. 5 n m(DS iOxNy:H^37 £ig$|£-£ 
20 fco fi£^3rttti2Sfig0>|i £Htt* S i H, /n, 

tt=1©ftf*T-m\ 3fe^at,n=2. 10, k = 
O. 3 4<tl^i:T*^<b 0 lltvC* KrFX + ->^?-U— 
If • 'J V^^7-f SfTtV JlSBS iOxNy :Hi37 

f&tfLLtzo CtDUvX h • — >3 8f*. JlSBS i O 
xNy : HI1 6 ©SatKiJtjHl»fC J: y % Si#>TfgJ£<0 
Kt^^Ja<|:^K$4ioT^JS$tt/!:. ©1 Old*. 
cc£-eco^n-trx£$*T Lfcttffi6<*3*t-c:i^*o 

[0 0 6 2] ^fC. _tg£U^X h-A^->3 8^7X 
30 LTJlES i O x N y : HBS3 7, JlfiW/K »J ^-f 

KIK3 6 £»*ttx-y^>#L. Hi 1 fc^n* J: ? 

^-hta3 6a$»|*Lt 0 fcfc. 01 
ttx^V^^fc^fCOt^Tfi. 5u(D^fC^a^ 

[0 0 6 3] UyXh-/\^->a)7'y'»m 

ECVDaiC<i:^iTOl SOnmtDS i OxiOil 

«1X'±2Lfctttm\ <T— hlS3 6 aJ3«fctfS i 
40 OxNy: H^3 7 a <0fi91IE-t fCi^ Y KO^-— ;U3 9 

A f- J: ttffltofcte.\t&&X V — X/ K U-f >^4 O 

iZ&£1fo3 O n mCOT i||4 1 ^fiJc^L7c 0 El 1 2 

[0 0 6 4]*l;, N 2 ti^s 6 0 0°C T 3 0 
CO 1 @l R T A^frofc 0 CCO^^. V — X/KW> 

50 ytt-^ HtfiE&tfiifTL. 0 1 3fc*$*L-5J: ^^T i 
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Six@4 2t)<f&J$.£tltz 0 C(DT iS i xl42liC 

-tfCiSl^S iOxNy : LTl^i&^fCfi. 
^©S i O x N y : H^CD^ttJC tir^vb bfWS i x 
i35aiT ii41 £(DKJS£teit^*C£j&<-C^ 
J^ofcA^ *^^TM*S i O x N y : H^3 7 a <D^J5 

[O O 6 5] Cfl)^, fctK.t#«5^i§^C (H* SO„ / 
H, O s iS^*^) lQM&m\ 1^(2^3 2, 
^-f K^^"— ;U3 9fc<*tfS iOxNy : H|37a(D 

ISl^T* HHSt'K SOOt, 1 Oftmo&ftT'imE 
RTA^fit\ T i S i x@4 2£igtg$^b£i±/r 0 C 

(0<t^(OT iSixli, c 5 ,*3S££*rr*o 

[0 0 6 6] £<bfZ. "4>fiI(O^JII3lcL/cA<oreP B 1$fe«t 
^itnMOS h7>vX5»m$tt„ 

[0 0 6 7] ^*>. ±&z?aiz*<omMm£ It, S i 

OxNy : 3 7 <D5fc^& k £-@Tlf % i«d$ 
i8*$i*fcfim^pIfiET*&*o fc^^l#. SiH,/N 

CVD^ff^i, n = 2. O, k = O. 24©SiOx 
Ny : Hl^^Ctitt^io CCO^I*. ISVd=1 

5 7 n rrxvfSkntzm.mm±^m:^Ltz a ^tzfiLmftm 

lf&£* n = 2. O, k=0. 1 5WS iOxNy : H 
i^^Ca<T^i„ CfDRfi* |gIJSd = 2 2 0nm 

S i 0, 7 0, 7 N„ : H r7 . &T&f£kttZ&Wi?2>£S i 

tO O 6 8] gSfifeffiS 

S i OxNy : HjgfOt&ltitE £[n|_t £ 

[0 0 6 9] f^*^ nij£iitf>01 1fC*Lfc«l:^ w 
>3 8 £|6fc£Lf::|£. O z HH^tf. 8 0 0°C, 3 

o-e o»raa>afeftT?j»«ia*fTofc. c*wc<ty. s 

i Ox N y : H^3 7 a tfiMit $*lt *©|flJ*A<(3:ir S 

i o, rc»tL. ^IlEA^&SfJKtt^T&i Ofg 

fcfilJiL/co fcfc* ±a<D$BJ&£1b(*3^0C 
3te¥3t»CDlE<b£fB<*^ ^<DBMn?l*y VV=??4** 

[0070] W-h. *£E£5#CD3lfi£«Kt<t'3(^T 
— ><t LXWtK'J^ KK^ffll^fcA^ CtiliffeCO^JS 



(10) ^8-9742 5 
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Bkl\ *fc. S i O x N y : HKOKJS^sfe^a*!. 
[O O 7 1 ] 

[f&^a>#)&] M±<o&mir> otz* 

m&mm?tu^ *z>nv t-&mm<Dm&mwnz& y*£ 

10 f *C<ti><-e^£ 0 ^fE^T?!*. S i Ox N y : H^tf) 

Ki5*«!*$i±4a>-c. ■u-y-fr'T K ■ ^o-tzxfc&t^r 

*fc. S i OxNy : Hjg0{£J50*$(^fME-C5ftl& 

[oo72] 7* h«j v^^^-f<D»3teaftft<Dteafc«b 
fcfli-pTsstWJtiB<DSffl4<i&3ai*y. £fc^y-*^ 

K - 3fn-feXt::J:*««SMb* SE»^3>^^ h ■ Zf 
20 P-b^rCct^^^<7^-&-7— v>(0^^bA^<|&^ 

£LT<DS i Ox Ny : H^(Dt£^£fS)-t CL £ £ 

ai:r. ^f/wxoam, snaib, j^mnb 

[BB<DflfJ|lttlMl] 

[01] SiOxNy : HltO^S^CDS i /N 

* o^stt#?¥t£££ir^^-c&>£» 0 

(02] S i O x N y : Hmftm^tefSO S i H„ / N 
30 [03] S i OxNy : H R<Dft¥£ft *5 cfc tfJBJ? <7>& 

a*b~>sa.u— * >a >s»wLt5Htj&y» (a) 0 

^rmxtfi*JK®0. (b) 0l*WS i x^_bfc^lt>S^ 

«afeS6»a>»b/<^— >-efe4. 

^^®/<5'->^^-r^S i Ox Ny : H^^SltWlh 

40 [05] 04<7) r 7— K«(DWMffiilw-9--r K^^-— 

[06] 0 5(7)Si*:(D±®ICS i O x gF B 1lfe^^^i3t 

[07] 06(7)=]>^^ h • T^-^^^oT t*-v htt?| 
as L ^ I5K L fc «SEg £ «iC e^jBi S 0 T*& & o 
[0 8] WS i xK-hrci3l+S3tfiiftJ»*(D»b/<^ — 

[0 9] T t S i xl®Jb(ri3iti»3gfi3R^*a)3E<b/<^ 
50 ~>^*tit^^) 0 



(11) 



$$^¥8 — 9 7 4 2 5 
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[01 O] -9-U-*-f Kftflf^JgiLTMOS h^>v?X 

itl»Jttt*3(E^fc3*-^-llV hJfeJti^LtS i Ox N 
y : H$titl£U UvX h • ->£}J2Ji!t L fcttsg £ 

[01 1 ] 01 0(DU^X h • /\°$— >£^X^<t Lt 
S i Ox N y : HR^WrfUlM KJB£»*tfcx -y ^> 

[012] 01 i of— bw&ommmJzt^-y-j vo* 
^^■rm^fi«i»f®0r*fe*o 

[01 3] 01 2<DS{*fZRTA^fftV V-X/Kl/ 

s§^^-rm^wef®0r*fc^ o 



10 
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tf>0T'&y. (a) HttJEfltBfrltMt^-^-b'y 
l£xetfjBr®0. ( b ) Bt*«*SJt<D3i-^-bv hlfetSKflO 

ei5*fc»tt*«-r^^^. (c> mitm%&<Dizmz&i 

11,31 Si g& 
15,36 Kffi 

1 5 a Kf& 

16, 37, 37a S i O x N y : Hgg 

18,39 +#■-< KOa— ;u 

2 O Si Oxg^tli 

21 =i >^<7 h - ;u 

2 2 t?? h|ft?lttiL1 

4 0 V-X/Kl/^>f 
4 1 Tii 



[0 1] 




0. 0 



S iH43ftfi=50SCCM 
N 2 Oafta=25.33.40.50, 

67 . 1 OOSCCM 
££=3 6 0t 

RF/f3-=l 90W< 1 3. 56MHz) 
E2l=332. 5Pa 

'400ml Is 



0.0 0.5 1.0 1.5 2. □ 2. 5 3. 0 
S iH4/N 2 05f»t 



[02] [04] 




0. D 0. 5 1.0 1.5 2. 0 2. 5 3.0 
S lH4/N 2 03Kefct 

S lOxN y : Hfl^g?*fi$a)S I H 4 / N 2 0^am«^t4 



(12) 



4$Bfl^8- 9 7 4 



[g)3] ms] 






(13) 



^¥8-9 7 4 2 5 



me] 



[09] 



n = 2. 0 



300 



n = 2. 0 




0. 5 




[013] 
41 37a 



[g| 1 4] 



41 




\ J [ 39 



32 40 



33 40 42 



-41 
.31 



(a) 




100 200 
*7H^hS iOxUGD&ff { nm) 



i3 











A 





